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. be protected, how you would then determine when you © looks like that that occurs, I think that would mean
. have a detericration enough that we weuld be - that would occur about once every four years, you
concerned? *  would have a concentration of 13 parts oe‘ billien
v ME. WINGES: Well, let me see if I can ¢ or greater. Am I reading that right? S¢
: answer the last part of your question before I *  essentially what this is saying is, that
:  explain the chart. I think what I conclude from { concentrations of any magnitude at the Nerth Unit,
© looking at these data, are that, once again, it's T Teddy Roosevelt North Unit -- I'm sorry -- South
¢ pretty nuch what I told you before, that the air ¢ Unit are very infreguent. You just hardly ever have
*  guality in North Dakcta in the Class I areas are *  any concentrations above 15 perts per billion there,
T about as good as it gets. That if your goal in 10 They're pretty good. Let's see, tl ‘ T s
X deing the SIP recall is to try and get better ©. on here someplace, probably.
" concentration than this, you're probably barking up 2 MR. WITHAM: It's on there twite
: the wrong tree. You could probably shut down every o MR. WINGES: On, veah. So it appears --
. power plant in the State of Nerth Dakota and .+ yeah, what you've done here
2 ouldn't get & lot better then this. It'smy 1 Unit with the early part ¢f
¢ opinion. I haven't dome that, but there's just not 1 the concentrations were highe
©T oz lctoof impact at these Class [ areas, ©7 the time period from '84 th
I ] 11 concentrations were -- from
. % early years where it was spi
: 20 That's this curve. It sho
o Z° This curve out here -- I gu
- Il Teddy Roosevelt North Un:t
- I3 high concentrations all occu
o 24 "84 period when the sp;kes
ok o curves earlier, we suspec
02 27
R ME. WINGES: VYeu're right. Sorry. On this _ sources that were close into the North Unit
I part of the chart vou have Ireguency of occurrence, Z operating at that t
© This :s percent cf the time. So these are 1n : I would
& percent. 5¢ that numrer up there of 10 means 10 i that it confimm
I percent of the time. S¢, basically, you've got a * the concentratio
I contentraticn here of five parts per billiom, which ¢ very low
T is about the detection limit of the instrument, and B ME. WITHAM: I don't have anv further
t o you're saying 10 percent of the time or so the * guestions.
»concentration nere at this monlitor wes at this level : MR. SCHWINDT: Any cther guestions?
-0 or at the detecticn level. As you move this way on N MR. WINGES: Than% you vegv much.
- the Curve, you get tC nigher ConCentraticns ang, . MR, SCHWINDT: 1f wé c::id; Bob, why don's
22 obviously, what you sse ls that those concentrations 12 we just take about a 10-minute break?
i occur less often, less frequent 22 (Recess was taken at Z:31 p.m. to 2:43
s let's take this round curve here. This is SRR o
22 acurve for the Scuth Unit. The monitor, I'm i MR, CONNERY: I would next like to
¢ as§uxlng,q?a1ntec Canyon, and 1t was at Medora £ troduce Beb Hammer, who many of you know. He has
- befcrehand, throuch '8, and moved to Painted 17 worked up here in North Dakota on many, many, many
- Canyon. They're szying that basically that here you 2t of your sources. I would dare to say that 5uts:de
;f get concentrations of 15 parts per biliion or .5 the Department there's probably nobody who knows the
e greater .0l percent ¢f the time. That would be 2 20 emission inventory and what's happened up here
:E fraction of 0001, and on this axis it looks like I1 better than Beb Hammer. Bob, like many 5‘ the
Ioyou Fave often in years that that would occur. So iz others here, is educated in meteorology. He's an
5 this @r% here -- what does that say, .2 -- I3 expert in climate metecrclogy, m:nitoring, al
-3 ME. SCHWINDT: .25, £+ guality monitering, has been dolng it for 20 yeaxs
R MR. WINGES:  -- .28. Thet says that -- 25 with Tetra Tech, ENSR, and other companies. And his

EMINETH & ASSOCIATES ' {7C1) 255-3513 Page 371 to Page 374



DEPARTMENT OF HEALTH HEARING, MAY 6, 7, and 8, 2002

375 o
. education was at the South Dakota School of Mines *  the baseline emissions, run them through the
;  and Technology in meteorology and Metropolitan State . computer model again and what we end up with 1s &
: Cecllege. *  bpaseline impact. And as we have pointed out severa:
I'm not going to go, again, through his : eimes, and as Kirk was able to go through some
¢ project experience, but what Bob is going to talk © examples is, if you take that current minus baseline
¢ about is what he does best and that has to do with £ ippast, vou get your increment, and in that
*  the inputs to the modeling and going over what EPR " increment Kirk was able to show some negative
i -- what went into the EPA model and what went into : nurbers, as well as some positive numbers. Tou Can
*  the State model and what he thinks the best input t2 % show how the alr quality has Improved or how the &l
.. the model is going to be. Bob Pa‘ ner. 1 quality increment has been consumed. And when ine
o MR, HAMMER: Well, what I'd like to explain 1. number goes down, we call that expanding the
©0 & little bit about today is we've b~ talking abcut .. increment itself.
©*  the modeling process itself, and if we d g to the : What I'd like to do is go over some issues
i point that we have to do increment consumption 4 relative to EPA's graph modeling, as we.l as whal
* analyses, we've been talking so much about modeling. 3 the Department of Health did in their dralt mezeling
i ¥irk was able to talk & little bit about 2¢ report. If you look at what we're dealing will,
o the modeling process in an overall coatext, and if - and, really, some of the critical elements of thls
J5 you look at the modeling process and break 1t gows, .t 1s, 1f you look down here at this number, tnls is
2% it has some key elements that eare golng to be the 1% what the level of the 3-hour Class I increment lcoks
oL inputs to it, some of the main inputs that there are il l:ke for S02 when we're talk‘“g about & NAAQS
Z. some items that will be gonﬂ over today, are Z. suandard like this. So you can see how small
Il emission imventory, which I will address. Z2 changes in the increment are gelng to have pctential
I3 Mr. Paine, & little later, will do a little bit ¢f o significant effect in terms of how you handle that
o+ some metecroiogy data and some effects of Ji when you plug it into some calculatiens. And, of
21 metecrology data, and, of course, the receptors, ihe oI course, when you look 2t the Zé-hour, you're dealing
e 173
. terrain and other infermation. Al of that o wothothe same thing. You're dealing with such a
N ;nfcrma:zon ends up going into & computer to G¢ some o sta.. element, that those ilnputs :o‘ycu:
> celculations and the output from that is that we end S calculations really need to be examined very closely
1 ur getting some predicted impacts and that's what < and make sure they're done in the proper manner
¢ we're talking about, is those predicted impacts. : khen you lbbx at utility bé:de:s, and when
T What is it we do with those IEdlC[EG ¢ Icet downa little bit further, I'll talk a little
" impacts once we've done that? Well, I'm going to bit abcut that, but a focus of what we've been
*  show how a key element of that is how the emission : looking at 1n large part these last few days 1is what
:  inventory itself is handled, and I'm going to point % have utility boilers done, how have they béen
.. out some things about the way the EPA did their 20 handled. Ana if you look at how the State and EPA
- Tission inventery, as well as what the State aid ol hanaled utility boilers, what they did was they
100 with theirs. .2 based some emissions on CEM data, and so what were
i We've been talking & little bit about the LI tne current em:issions and those were based on CEM
2t PSD 1increment impacts and how rea;ly what the -- -+ data.
22 what we're talking about is & net charce in air = If you look at what the baseline emissions
-€  quality in a triggered planning aree, and as it 2t were and how they were handled Dy EPA, as well as
. turns cu:, the whele State of N“rtn Dax was .7 the Department of Health, then that was based
= ZZngGIEd in 1877, And how is this compared to 2t primarily on the AP-42 method or estimating
-2 seline conditions, and when you say "compared to,” .%  emissicns on the AP-42 calculations. Now, AP-42,
w we‘ve been talking 2 lot about appl cable changes <. I'mnot sure how much we've gone into that, bu
--  and what s the result of those applicable changes. ii BE-4Z is a standard manual or document that EPA has
:% Well, we take the current emissions, run ce  that says, okay, if you don't have any real data,
» them through that model so that we can get an impact £: then we've gone cut and over the years we've done a
ff and we end up with a current impact. We then also it 1ot of testing and we've come up with mathematical
22 need to take what the baseline conditions were over =S eguations that in general can be applied to industry
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© and here's a way to calculate that. So if you don 1 the same tlme period -- versus what the (E¥ say
. have any rezl data, here's the way to do that. b f you look at maximum hourly data, Just
: nd what we're doing is, we're taking these 2 take a peek at it, and, again, you cea; with the
. emissions that were based on CEMs for current datz ¢ same issue whether you're dealing with short-tern
¢ and applying tne" in the model. We're taking the ¢ data or you're dealing with annual da*a and vou fan
¢ emissions based on AP-47 and we're applying them i §  see that we're, again, if you think back to that
© the model to get baseline impacts, and in the end 7 small element of increment consumption that we're
¢ what we're doing is, we're getting an increment §  dealing with and you can see that there can be a
¢ impact that 1s going to be the difference between ¢ dramatic difference in the way that those emissions
. those. Now, again, & couple of differemt methods in | 1{  are estimated using these two methods.
©. that we're applying current emissicns baseJ on CEM i1 Wnat we looked at was how to Qeal with thal
= ata 12 and try to get into a case of doing & litlie more
A it 13 comparing apples to apples. Instead of apries Wt
o ' 14 oranges, of just CEM data to AF-4l, wnilh cur
i 18 concern is you're overestimating increment
1t 1€ consumption in that method, then for cu
2 17 if we go the way that EPA and [Department
= 18 did and stick with CEM date,
- Now, if you look at what CEM data 1s like, 1% come up with a baseline methe
Z reglly, CEM data because of the way that it 1s 20 to CEM. We have shown in these
2t measured, it tends to be biased high. You can talk 21 those standard calculatilns,
20 teo any of the plant managers out here and the way 22 specific, do not do a grear ?
23 that thelr CEMs operate and they will tell you that 23 estimating what, in fact, i
24 CEM date will come in and for the most part will be 24 like.
2% biased hizh. I vou look at AP-42 calculations 25 What we did was gc out and ¢o some detailel
380 il
: t I'm going to show you is, I statistical ara‘vsas To LIy U0 Come up with an
l ns tend to be lower. 7 e i
: re talking about current emissions 3 'E
4 CEMs being biased high, baseline emissicns 4 g3
5 lower. Coviously, the result 5 h »
£ we're geing to end up with an t phist 3 z o
7 ment consumption, and that is a 7. it was a fairly simpie eéua:‘cr To some ¢f you it
£ talking about that small £ may look familiar. Famli:iar verym what
¢ consumpticn that I had showed & Rp-42, in fact, does. Ang ces:-;e some ather
10 you in that gragh, you've got to be careful with the 10 more sophisticated ways of doing this, oeis ot
11 way 1n which we're estlmating emissicns. 11 cut that & simple fazter ¢f -- é:::v atout that --
% Just to give you an exampie of what 1t 1s 12 40.5 for Leland Clds Statzon Unit [ and 3.0 times
12 that I was talking about, I've got two graphs on 13 the sulfur percent and then the burrn rate did the
}f here. This is for data from Leland Clds Station 14 best to simulate what the CEM data was for that time
15 Unit 1, and this is annual average emissions for the 15 period
:t period of "% through 2000, which at the time were it And just to demonstrate that, you can see
17 tne only years, five years that we had full years 17 the line here more cicsely simulates g:: leland Clds
1Z worth of data for. And the blue line shows what the 1t Unit 1 what the annual da;a w25 and nos
1% annuel emissions were from CEM data, and the red & und timat , The fashier that AD-42 had
20 or orange line here showznw;:: ;he ;i—:é ) = ;é ;izeiesgiza;;iz in,h“:_Af?,?” m““:' o 4f i S?RE
" gt here F n th ay certainiy more closely simulates
71 calculations showed. And you can see how the AP-42 21 t happened. Again, these are Lcnu-: IT em1SSion
22 szie;f ?:diéfs;;?§; géa* Ehe CEM S?Y:, and if you g? rate data, and that's really ! ‘
; t 1d Olds Station, it's there and 23 done and the comparisons were.
¢t s even more drametic what the difference is 24 -same date and, again, if you
28 Detween what AP-42 says -- agaim, this is all for 25 EPA did their modeling, ERR 4id
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T short-term 90th percentile emission rates. And if 1 information later on.
2 you apply that data to what EPA did, you see that 2 But what EPA did in their modeling analysis
7 we're still largely underestimating what the CEM 3 was stuck with 1976-77 and did AP-42 cal:;laticns
. says for the most part, but at least we're ¢ for baseline, when, in fact, nomal operaticns, iI
¢ performing better than what AP-42 did. And the same & you look at the data for a number of facilities
¢ thing happens when you apply that data to short-ter: ¢ which the Department of Health did, and I pelieve
data. These are looking at maximums for the years. T did a very impressive document reiative to COmIng uf
¢ We're still underestimating what the CEMs are doing, £ with baseline information, dig, k
& byt performing better than what AP-42 did. Now, ¢ normal operations did vary from
I this is just to demonstrate that there are sonme 10 facility.
I concerns relative to the emission calculation il Increment expanders,
1. methods thet were applied to what the Department of 17 had pointed out was that the
13 Health did and what EPR did in trying to estimate 3
14 what those maior source emission rates were, 14
P Now, t¢ just do an analysis or & summa S
1t what EPA did in their emissions modeling inven it the inc:ement consumers, but the. for some reasin
17 when they looked at those majer source 40tk 17 what they show 1s that annual emissicns, Ior soms
1§ percentile emission rates, what EPA did was rea‘ly a 16 reason, were used ] ders
1& CEM to AP-42. They said that the current emission 1% know, you can put
20 were based on CZV and the baseline emissions were 20 emission rates are hl
21 AP-47, when really the correct way to do that, more 21 rates are lower, you're going to be
27 eapples to apples, should be some method such as what | 22 those and, of course
23 I'm suggesting here, which 1s a CEM to CEM data. 22 inCrement expansion
74  We've been able to show that there's better 24 n fact, you need t¢
25 performance on a site-specific basis. 25 going to use annual
384 ire
i Another issue relative to what EPX did is, : 1ons Lo
2 ern they bandle* mLnoI sources, they excluded mincr z
3 sources. And, you know, being very familiar with : y a;t“ the
¢ the sort of sources that are out there, especially 4 n her 've done & lot of
t  those around the park, having done a lot of work in S work in the Bismerck érea, very familiar with the
¢ North Dakota, alsc having looked at what Mr. Long t  Manaan Refinery and some of tre changes that have
7 presented yesterday relative to the potential T occurred at :né Mandan Refinery Oﬂe:'the years and
§  influence of minor sources, EPA did recognize this €  how through the Titie Vop :c:es; the erissions at the
% 1in their report, but it wasn't concerned that they & .
10 were out and any cenclusions drawn from that 10
i analysis needs to be reconsidered, because those il eXpansion that shouid nave been accounted fcr from
12 courses should be included. 12 the Mandan Refinery in EPR's modeling that they did
i3 Varient sources, as Mr. Connery pointed out i3 not include, but, of course, the Dené:tre“: of
14 relative to a legal issue and he dea.L with this, 14 Health peing familiar with the s;:uét-oﬁ themselves
15 the EPA had included variant sources in their 15 did include in their 2037 modeling, the Mandan
1t emissions inventory for their modeling when, in 1t Refinery.
17 fact, as Mr. Connery pointed out, scurces like this 7 35 you look at what the Department of
18 for Class I impact analyses should be excluded. 1€ Health did and a few flaws that I think could be
19  Normal operations analysis, when you figure out what 19 corrected to mere closely simulate the emissions
20 you're going to use for your baseline data and you 20 that are increment-affecting, be they expanding or
21 determine what your normal operations are, you start 21 consumin g 1s that when they handled the major
22 with those two baseline years, unless there's some 22 tility sources, they also looked at more of a CEM
3 reason at which you should change the normal 23 to kP 42 Cux@ 1son, when, in fact, as I pointed out
24 operations year, and one of our presenters, Curt, 24 earlie , You know, 1t's mose accurate, I
25 will be going over some normal operations 25  believe, to make a consistent comparison and &

E_")
—
e
t
+3
o8

& ASSOCIATES (701) 255-3513 Page 383\ to Page 386



7, and 8, 2002

MAY €,

Page 3B7 to Page 390

DEPARTMENT OF HEALTH HEARING,

oy s
e e
jead :
I I : €3 o
) 3w s
€ €3 - ‘7 . 1%} - 2 et -y
o :A. @ . “y [$) o vw. ) (o .:u wm © s Ar oy i~
) > 42 .3 s O fi x g [t &3 £ - A @ i
s ..J ' mv. MW ' w .r: MC - \.. o4 ) i P VA R 0 S O
- i Peoar 53 PRV S 4 5 . X888 25 S - >
. M 3 -~ < (. + PEESHE vl + 3 £3 4 - 42
Euv 9E L9 Y g e sy SuEsSs T RE 0 sl 0y
oo w (RS IS I < PR o =y O e 58 oG © o
=t PR ¢ IR TR T3 v M [V vy [P ;2 S 3 2 B e T -
g E N ) (A0 BT o e ) 4 L) 44 i) %1 ol t M o) i A‘w hHL Mu. < «w ‘pru S ..u m ﬁw o) - wy MA. 3 hal
) €3 07 b4 U3 QO oet 3 [F RN 3 - 2 - <N s Tl R
€3 W s @ E 4 o» O AR S W o O - 2 G oMoy s
3 3 3 [ TR s PR Y R S T B S| - Mol PR S 7ot S e 2 YW
S e » B S R s £ et oy Q) 4o €T 3 g3 v Now oo v 2o e PR E I k=
@ E @ @y o e Wt o =3 e L8588 P R 5
- M» 1) H =2 N “c. M,w Mx .,w vh 43 ¥ o [97] N.w “L [$3 Ww ﬁw yosd o W.. ‘cw MM 3 W w1
2 > > . i - ] Y] - o3, ISR & ]
82888206 00”0 WU g vy A aomne s e Ew Pl
B et o ] ] @ b m w ~ Ne LT 4 1 ar . 12 LD . 43 3 o
£ 0@ Y4 £ o £ 4 W ) 4 t 43 .vm o AW -~ [N b4 a 5 oA 3 O mnu S
O X o9 G © @ x O YER:) ey ! v w oo 0 ] noe o £ T o
© oo o 2% 2 PEI GG o LD e O oo o R - SO I Dow o4, 2V
e K E2 42 43w : E 2 ai . - N 5 ) ER
e b4 e B4 0D 4 @ W 3 @ mt e WW ”‘w %) o3 - TEHS2YS © Lo el
500 3 6w ow o oA R o £ O R A T B B S S0 ‘
M «.U. O o g3 L2 I3 e ol P | - a4 ) B w I “ o .Jw Mw“ \a“ + M.“ o2 +. A Cw
< o e oW Re] WO e O v ‘ : BREORT s
3 €3 U v O PP > v [ Eoe Y [
R - B VR TR T = Dol TS o g ~ oo n L2 dd £ Y
= R O B SR S - : )
o e m e g 0 L= R S e I = b [ZE - SRR T N S o S R B e £ c1 O
Zus L, 298 8 n5 g L e (ST @ oLk O e
- m o — + L = hyﬂ $2 (3 g fawied - o [
el m “ x o hw n\w - .uu \h @ m Q MM w,\“ % . @ e W w0 o = Wm g W
» O TV O O O w L @ PR SR o + . LA AN e LA P o« N Ry
! 28 S 9 - QoL T S [} 58 [Ze TP JEAE b TR < PRENY ot s O R ] 43 Dy
e B - BT 7, B o T Vs ¥ * 1.u w.‘u s .ns ot . [ SIS £ et O e 43 = Muw f g =1 s
™ oo £ 0.0 0 2o O w S T @ s o1l “ YO8 A 26
g9 o5 28984953 > s 4 ©loO [T I VRPN & 1) @ g3 s O g3 o
s 5 o 88 mu - o xE O NLA ML . m: a2 4l gD D A, O w1 43 e »
- G . 5 - - . = : z (SR INE - R I | QT3 M T T -
oo B ;\“ 4] n.w._ a PPy o Mw mu .rb o Mv -t W oW i €0, O e 07 X @ v 42 o A ]
L VI S R o R IR Ul S ) [on I e 5 6 & —— B £1 %4 40 Ur %4~ .4 weal O3 o2 @ 2DOZFD @ el o4 T
=i it Ao 28 3 po) Lie] 3 Mw. R £ - mow OO a3 & SR ® S +
S8 Y 80888 % S @ o W noot ! SR - N T oo B o
o | ! @ o et A T = Kot o s O - ] L I3 a» @ Q) > [ Pa ¥ [49) vy A (%)
== R I R R B Y B SR TR R I TR I S WY SRR A Sl w A S Ay« S
S @ 4w e @ O £ R = S YRt B B R R » o N ae 238300 e S e
g @ R = ¥ ol e B - SN ‘ . P e B - = =
v 4 ¢ o w4 " T G L L2 B & ] 3 - -4 OIS S S 2 I = B S W= s SRS R} [ 2% B VI « B ot
L0t Bt B A B ] [T RN | I I A R A S | [N IR S | L A S IR A G B MY ] LR O B A S T A FE I x O «
. FER s oen . 1oy e N y e
e IR I FR A A : S A A TS P
—
x>
= o
L] “n
- A N : =
e o £ @ T o & e
-t W e N [} [ = A 50w S °
P [ 4 vy O @ @ 3 oen + ¢ 43 o Q s
[ b4 [ =t - P (- S 5 Pl T3 - ey 42 £ o [
oo o O == @ e o > . 0 (S = Jhas o ¥ 54 @
@ 4D s @ g2 O O e or ) @ - P - o @ © e B ) s
e O @ P SV S WL - e = o o e g = 3
= oW o @ @ e e X P T X T R R ] L] e L2y Ly o v o 3
& = D B o0 C o omowm D owoa g O £ 8 = A=, | 1 28 0 85 ) £5 &
0 H A P I R R, S = SRV ST R - o - I~ © © o ; = -t
o w JE Mo Yo @ w [T ] ’] & = «2 n 2 : =
[ R T R T =} o - — v . Vo e o 3 5
805 - 58 8 4 2 @ vy [P g 8- - (= o I
2 3873 Z - = € = i ] 0
r—t @ E LT oW et 9 — ol o e i 3
n 3 O g p 3 ) @ % v} s
PO = o) 173 (o] Mu H e 3R 0 B2 -
"~ fard [ N (=S (&) m = ! 3 hovt =2 b = = b
P R R < o O o . + R = @ Loy @
3o o~ 2, 3 ] - + e Aot =} -
= P =g o 3 5 3 3 o C 3
= - R I R o S a o b=l 3 by 2
B o 9 o ] v e w @ =] o -
(SRR~ @ @ @ e - o o ha R o 0
- = ; @
o 8 53 o878 ! 4 @ @ O = L a S
g o S 2 E- ~ o 3 = P o] o ]
o 1 T o ) =] - & = - 2o s
= o4 M ) Qa0 ot it s = et 5 Cl
[75} @ B - 8 w o g w P @ - b1
S o oo 5w 80 o 2s] .- p RS 23 . B 5
&5 © S o w e [ i © I 3 «
o @ e 3 [} Ty [ ¢ = =59 3
P=Ipw ] PR 4 - ' v 5 =2 i 41
O i PR o w o \ = ) P o g
5 Nu S e TG @ ] 6t & b oL g <
w 43 = o et et = %) i 5 st 9 e g: e
@ O «Q IS 42 @ 3 [ o & et = o = I
@ = O ) o =1 v e iy ¢ S L & 3
AT W [S U R ot £ W o : Q= -
re 1NN o 3 23 R 3 eoed -
o3 3 -3 R =4 (&) LEL 4 = Aﬂ & £ Du
B oea & oo o & c PSR x o 8 F = :
W O W () 4@ %) i < .
o] - P . [P &1 9 . 5
[ o] oW v a ad & a8
£ e @ YW w3 1 e - O e G
40 o3 o oua g8 e oo 3 “a -
QO TR ] i3 © 6 o I =
[ (el & BT} a3 e == 1 (&8
‘o
13

ATES

ASSOCI

&

¥

EMIN



DEPARTMENT OF HEALTH EEARING, MAY 6, 7, and 8, 2002

R

381 EER
1o say what is a best-fit equation. So we didn't . guestion?
ook at this as an adjustment to AP-42. And AP-42 : MR. HAMMER: So are what balancing these
does have a very similar equation. Instead, we oo
iooked at & lot of different eguations. And I am : MR, WITHAM: The suggestion that the
very familiar with what you're talking about, about I highest concentrations are underpredicted uglng
rhe alkalinity, and it says you can adjust what ¢ average, are some cf those compensated by the fact ‘
1P-47 does based on that alkalinity. Instead, we . that the model is proba ly overpredicting because oI
said, let's just find a site-specific factor and a i some of the things you're talking about -
best-fit mathematical approach. : . BAMMER: I wouldn't consider then we.i-
ME. BACHMAN: Okay. Tollow up to that, two o tempered, I wouldn't consider them balanced out
of the farilities have obtained their coal from . well, because, you know, if
differert mines than they were on the baseline date 12 all an issue of relativity.
Zo you think that's & fair apples-to-apples *3 annual emissions maybe to Ty
r 3 1+ _' !

1 or temper things out, it's
1ssue, what is the baseline

MR. WITHAM: I have no further quest;c:s,

" MR, SCHWINDT: Okay. Thank you. 2

1oers 1

LI guestions?
= ME. CONNERY: I would just like to
7 rention -- to respond to f :

< scdlum content.
i And I would just say that the reasons wny
3% ERE
. modeling is thet It may tend to underpredict highest 1 the State in 1ts very careful analysis of what
I concentrations. And I take 1t from what you'rs I emissions were represented in the nOIMal cperation
© saying In your tesiimony is, that the apples-to- 3 ¢f zll the sources source by source, coviousiy, @
i oranges compari you're talking about here & very careful analysis, rejected the same comment
: using CEM, CEMS ? 1, in fact, : that Mz, Hammer just made based on the fact that we
¢ underpredict -- or overpredict the concentrations in ¢ dign't do the analysis of sodium and we were using
T the model; is that & fair statement? T the factors that seemed to predict that more than
: MR. HAMMER: That would be & fair * 100 percent of the sulfur was converted in the
S statement, vyes, because it will tend to -- relatlve ¢ burming of it, which is impossible.
. to the current impact will De based on what the o Rgain, I would urge you to ask a questien
current emissions are, and if we're running higner o0 of Mr. Melland when he gets up here. The reason
O CUITENt emissions, the Culrent Impacts are going 10 does have to do wW1Th CORTInUCUS eM1SS10n MORILOring
tc run higher. Remember, the eguaticn s the L I'm not sure that that Mr. Meliand can answer, but
current impact minus the baseline impact. So if the 1+ we'll get someone else and we'll get 1t in writing
baseline impact 1is running lower, then what you're 12 to satisfy that concern. My understanding 1is, that
SUDLICTING 1S QOIng 1O run lower, whlch, you know, 1f the way the CORTINUOUS eM15510n MONILOILNg works is
just this eguation, if you've gol your current minus _7 when it breaks down, one of the ways that they
your baseline, this nurmber is lower, your impact 1t encourage you to keep it operating 100 percent 1s
will be higher is the concern, 1% you have to substitute values that are higher than
MR. WITHAM: In terms of interpreting the 77 it would have measured and that's how you get above
data and policy now, for the sake of arqument, let's 2. 100 percent. These are very high temperature and
h h

k Ic

say that there may be some lssues there. Are some 22 very efficient conversions that we have,

I these balanzed cut by the overly conservative il Having said that, [ would Iike to introduce
assumption I Paine of ENSR International, who 1s going
by compa out Calpuff modeling, a subject that he
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© nows better than anybody I‘ve ever heard on this . this application.

. subject. And he's going to be talking about the : The history of Mesopufi, was developed in

* peteorology that is invelved in performing the kind * the early 1980s, actually developed in mv company,

. of estimates that are required to do medeling well : used to be ERT, worked for EPA. But EFA did net

*  in this assessment that you're being asked to de. * azopt it or any other model to be & long-range

: Eob's experience, again, includes work fc: ¢ transport model. And long-range transpert, as has

© EPE. He happens to be an adviser to the American " been discussed before, 1s tO Lransport cistances

¢ Meteorological Society and EPR and the working greur ¢ bevond 50 kilometers, which has been used as &

*  that's working to revise the fundamental working ¢ benchmark for wnen sc::n;;:ne plumes are likely ndt
: norse model of EBA, ISC, and to develop a new modsl, .0 t¢ be realist or i that veu had e
- L. have other te ! :

- LI the trajectors

, oo too-—t:

- o4 these greu

I T rgordinete W

e ¢ improved methods to do long

© in that modeling. Bero. :

_ ¥R, PRINZ: I'm going to cover three areas R

o (ne is the history of Calpuff as it's evclved to ps :

I the recommended long-range transport model and its :

¢ limitations. I'm going to look at the model :

I eveluation study that was conducted by the Nerth :

¢ Dakcte Depertment of Health to confirm and justify 4

tne manner in which the Calpuff model was run. And, B

* finaelly, I'm going to suggest an alternative P realisticelly then & straight-line model depict the
*  approach for runming Calpuff for this modeling > rmovement of emissions Yo; can see that ;nlea:b of
20 application. .0 these pornts there 1s an arrow and it shows the wind
= First of all, some compliments tc¢ North L0 dirsction in speed by the length of the arrow. And
22 Dakcta. I think 1t has an excellent reputation in L0 thizis a typical metecrological input to Mesopuff
- %Gvanc d long-rance transpert modeling. It's the D1 or Calpufl, and 1t's available at many levels and
- first state I ever peard of that had run Mescpuff, 14 helght. But this is @ typical internal depiction of
22 eand, in fact, it recognized and adopted Mesopuff 2o meteorcicgy fer those of you who are no fémilla:
-t more than 10 years ahead of the Interagency Work St with how puffl models work.

. Greup on Air Quality Modeling, which was 2 . Back in the '8ls we used decks of cards

- coordinated effort by the EPA and the Federal land -t This shows the -- 1 date myself, but this shows the
- Managers, yh ich would consist of the National Park 1% type of techrology we were using back when Mesopu ff
- iéfrffié E:ivffiesszierca an ?:'hé~flsh and ‘ %Z was o:igznally d;we ang 1t had many, many differen
- 1idlife Service. Before Calpuff was proposed, = sets ¢f inputs that one had to take care of so it

> which was in the year 2000 by EPE to be a guideline z:  was very comclicated. Calpuff is not really an

. model for leng-range transport modeling, Nort! L easier. It's just that it's now on PCs andeork
©% Dakota was running that model, and I would like to o+ sTamions.
-I commend the State for its conscientious effort in - But Mesopuff has lim:itat:ions that the
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© federal Land Managers and the EPA as part of the 1 is to define the plume concentration across IIon
. IWAQM group wanted to get beyond to a phase 2 model. 2 left to right at these monitoring arcs. And I'll
* It does not comsider terrain effects. It only has 3 show you an example in a minute. One of these
two layers in the vertical so that the wind {  experiments that IWAQM has researched and writtern
© yariation of height is of limited resolution. It i about in their phase 7 document in 1998 was the
¢ ras relatively primitive chemical transformation ¢ {ross Appalachian Tracer Experiment, Or CAPTEX. It
© algerithms. So the IWAQM group plannmed to replace © had releases in Ohic and in Sudbury, Canagd, and
¢ Mesopuff with Calpuff after it did some research ? they had monitors all the way out te the Atlantic
i into available models for a phase 2 ap"roach te $  Ocean almost. And It was ncticed 1n these -- In
. correct these shortc m‘uas, and after furt e t“‘s nartlcular experiment that Calpull over-
.. improvemexts and evaluations, EPA has A‘oposed 1. predicted by a facter of 3 to 4 &t distanzes peyind
10 Calpuff finally, the flISt gver preferred long-range PR 14 k lometers, and there was some conctern ablut the
% transport model that was ever preposed. And that 1t zbility of Calpuff to accommodate all ihe
Ly wes dome on Rpril Zist, 2000 in The Federal i ztmespheric phenomenon at such large distances. 2
01 Register. Anc they're trying to pasically go (I IWAQM decided to place 2 cautic:a:y noTe Inothelr
¢ through all the comments and get the whole package .f  phase 2 document that ind g
. together for mavpe later this year tc promulgate .7 Calpuff beyond 300 kilcmete o
ot Celpuff 1 wind shear, and I'1l expl
Lz 1% It may not be evident to normeteorclogists,
- i) Wind shear over large puff dimensions. An
400 .
. obeervations cut to about 100 kilometers from the . unbiased and 300 kilcmeters Is T oto 4, you mIght
Z  release point. And, by and large, Calpuff has shown C expect just Dy 1nterpolation TNt &n overprecicllilr
> relatively unbiased ;' dictions, which mean the * ratic could be expectec orn the crder of L 170 o s
& predicticns anc observations aren't high or low & 2t the distances we're talxing abcut in this study,
I relztive to each other on average. * and I'mogolng to show Later on that that expelialiln
t Here's an example of a layout of a Tracer t 15 actually realized
stuady and there's & lot of symbols here, but tne B Here's @ aericiicn o this snear effect
¢ besic, mest important things are the release points Y works. We're looking et @ verzilal Cross-section of
% Bnd there's 2 row of recepters. In the distance ¢ apulf, but I'mshowing 17 23 & series ¢f particles
}C here we see 210 te 107 kilometers. Sc the farthes: T This comes out of & paper by Mgran and ?‘;;e, 1954
oo row of recepters would be maybe 100 kilometers, L let's s uf
“2 maype 150 kilometers. RAnd the reason why you have Ll
22 these all bunched together :is because yo; ;an: 0 2 q
~i know what the width ¢f tne plume 1s and you want o 4 e e
'E make sure you don't miss the peak. So you have a -5 what really happens, iet's say, and by the morning,
£ lot of these recepters lined up -t early merning hours, :t's really DEET‘DE”i 1n terms
- Sow, coviously, you couldn't -- we wouldn't .7 cof 1ts vertical straichiness }t‘s very crooked
ff expect the S:a:e of North Dakota or any cther state 1t Wnat happens during the mIrning IS thatl as the sun
-3 To put out this type of receptor network, Tn s 15 & L3 comes up and the conveltive aciivity grows In depth
el reses 1 ch-grade study and you can't maintain that 20 all this material is mixed to the a;o;rz tarformiy,
2. wvery long before you run out of money. So it's : nd when it 1s mixed to the gro cd 1t covers
t2 usually very limited, maybe one or Lio hours of ;: a;?':ne lLuAS mjxfu* . :”ti?.:::“’ ::‘;v}?:s c* 7
- y Very wurs of . falrly -arg area because all this swuff gets dow
‘ releases at most, which Is why thess data sets are 23 here and thils materlal to the right is mixed way off
£4 limited in thelr duration and even their distance. ¢4 te the right from this leftmost element ‘
it But what you can do with these measurements & But the Calpuf! mozel, not realizing this
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- wind shear has occurred, would mix it to the ground ! interpolate between the scattered observation
; ot just in this width as we see in panel H, but it I points, but with meteorological predicticn i dels
* would be onlv below the height or the width in panel I there are some improvements available from thls
£, very muc. & narrower and much more concentrated {  interpolation.
: 1mpa:t to the ground. And this is & limitation in : You can -- and I'm going to introduce &
¢ calpuff and you can imagine that the farther and the ¢ four-dimensional concept. You have taree QIMeNSIThs
- more time evolved in the tramsport of a puff, the B in space and one dimen in time, because in the
¢ more of these effects could be not taken into ¢ inputs to the model you have to have win nds -- on
s ccount. : hat plane we saw in haw England you have 2 -- o
o In many evaluation studies IWAQM reported I one plane at one level you have many winds It X and
o ] i at Calpuff trajectories o Y, and you have several plains pi 1anes In verlili.
) nd this is by looking at graphs Irer - hat's three dimensions, and tnea you have 1o 4l lt
= rder of 20 percent and it £oulc 3 every hour, which is the fourth dimensicn. The
: degrees, that ls. More tnarn XX i input data will have many noles. Tne a._oon
= e ws ¥irk Winges' talk that "*  ascents happen every 12 hours. a1rports nave --
"¢ models, even very sophisticated models, cannot hit i “f  and, of course, the balloon ascents are ¢
= bullseye, especially at the distances we're talking 7 every so many hundreds of miles apart,
"t about, and due to the narrowness of the plume, a 25— 1+ airports are similarly located many tens
"% degree miss can have significant error implications o apa:t Therefore, you have gaps in spale and yu
I Not only wes the trajectory in error, but the plumes 20 have gaps in time. Tne:e‘o:e, you have many ¢aps it
Io were generally onse:ved to be too narrow relative to 2. your four-dimensional arrangement te ZIll In %:: the
oL e : he plume lmpa:t area 2 model input, but a metec Alﬁc ciloprediction model
i show you & diagram that I3 can optimize the filling of these 5&95, nd Il
o4 y to show you. On the Y axis 21 show vou why _ -
. And on the X axis we have 2 When vou see the acronym IUDA, that
404 .
. sort of a horizontal degree along one of these arcs, . four gimensional date assimilatic Tryv ©o take the
I sc this is -- every little tick mark 1s 10 degress, 0 available data and best Iill in the s:aée inoTime
© 10 degree arc. And we have in this sound line here © reguirement for imput to Calpuif. So the
:  labeled similarity dispersion is the predicted 4 predictions of :re‘uznds bet;een these observalion
> Calpuff concentration aCross an arc -- across an : points can be optimized with the laws of physics
; Rgular c%str;zut;or Anq the connected dots are ¢ For example, if you know that a front, cold front 1s
the actual observations of concentrations. We note T passing an alrpert and you know its speed of
* immediately that the Ca‘puff prediction is higher at T procress, but one heur za:e: you do:‘& have an
: the peak and narrower in its longitudinal extent ¥ observation where the front was going to be, you
L: tha;ithe-o“serv:tlons, which is exactly what the 1o know from the laws of physics, well, the wind must
.. problem is with its neglection or net being able to 11 be shifted one hour's travel cistance along
:i take lni;riiioit;rtii~iiﬁi; Ei;?ii? }i sifieféi,if yeu ?;dn‘t ;aye :ha:‘moael, vpu youldn‘t
SR gé'fcn “pxph‘%txw Dfes ing . xhjn'»na.. Sc'tuesg m;ae;s use laws of physics and
: uttl- rd opticn, which 1s interesting ©4 progressions of wind changes to do better than just
_> Dbeceuse it was mentioned yesterday that the .o chservations.
.f ?gsguill-Giffoxc op ion mlguL be assumed to lead to it And there's alsc another acronym, mesoscale
higher concentratic it was lowe © metecrclogical, which . Es
i e e i[5 S et o
- 1F is a sort of a distance scale of the order of 1{
3 in this case the model, the Calpuff modh‘, showed 19 kilometers to hundreds of kilometers. &nd this 1is
e higher impacts, much higher observations, a Z0  the type of distance scale we're trying to fill im
fj displacement in angle and too narrow of a plume. 21 rmissing observations, so these models tend to try to
= , Now, ;hAQ also looked into other more a2 ¢ their best to f1ll in missing winds in space and
’ advanced meteorological data sets, because with 2: time. They're called mesoscale meteorological
- observec‘aata, such as airport data and balloon 24 models. IWRQM hes noted improved Calpuff
2t sets, all that Calpuff can do is do its best te 2% performence with these FDDA-MM models and recognized
EMINETH & ASSOCIATES {701; 255-3513 Page 403 to Page 406
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© The top concentrations are more than & factor of 2 © receptors are. This is a modeling domain that goes
 too high. There is no underprediction at all, © close to -~ let's see -- below 200 kilometers in
: 1¢ turns out that the farther monitor, T this coordinate system to above 500, so that's

Teddy Roosevel: South Unit, shows higher o almast 400 kilometers north/south, about tot
: overprediczions than the Dunn Center one, consistent : iilometers east/west. So that the sources wi.. Df
¢ wicth the concep: that the farther away you are frez ¢ over here. Thls is Teauy Roosevelt Seuth, Elkhorrn,
* the sources, the more the effects of wind shear are © Teady Roosevelt North, Lostwood, and these are (o2
¢ neglect by the model, the more the plume is to¢ ¢ Montana areas here. Okay. I'm going te go batk and
: concentrated and, therefore, you are going to get i forth here. Keep your eye on that and I'm Qing w
i more overpredictions the farther away you go. It's = one forward
o yery Consistent with the expectations from the TWLOM o And 3 kilometers, we have much better
L sudy 11 resolution of these canyons and river o
. Twould say this overprediction is cause L JUST to show you, then we ol
. <ar ssmcern end I ask the question, would & e it's much fuzzier. As you woul
5 aifferent modeling procedure reduce this ©T vne more resolution you have 1n your Terraln
i overprediction, which leads to the final part ol v ¢ grid, the betfer your Terrain 1s going o 00X
- :alk I note tha: the date processing by the horth " more realistic vour terraln effects wil. pe in TR
T [Dakota Department of Health for 1990 to 1894 was LT model
ot opuimized and done as carefully as possible, but 3 Verrical lavers, we -- that 1z, the IFA and
- I I 20 the North Dakot ‘epa:tmer: 0f Health used eignt
z Wi D !
< y :
: e ; esclu :
¢ nore vertical resclutions, trying more puif -
" spiitting, although in the end I found this wasn't )
¢ very effective, and I think to this day that puff :
S splitting is fairly ineffective in Calpuff. :
o This last item is, I thimk, most impertant, .
T as I decided to try reaching the area of the .-
12 four-dimensional date assimilation MMS prognostic i
_¥ meteorologica:i modeling data. For horizontal =
2+ resclution, I'll go through those points cne by one. =
3 We changed it from 10 kilometers to 3 kilometers t¢ S
J¢ get better terrain effect resolution. Showing more <
. realistic local winds that the terrain would anu:e, .
© such as dreinage flows. Also improving the :
2% resclution of the land use. John Viront of the o3
I0 Naticnal Park Service says to me, well, I like & ol
11 kilometers. Four kilometers is my favorite grade o
"I spacing and so we went one kilometer better than ol
that ol
o This is what the terrain looks like with & : esn't che
23 l-kilometer grid. These crosses are where the : anvway, but this is an example of wind shear
MINETH & ASSOCIATES (701 255-3513 Page 415 to Page 418
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. Winds are going in different directions i upper air stations, they only go up this high, s¢ i

- from the top of the puff to the bottom of the puff, I your plume is much higher than this, it doesn't

*  bending the buff and eventually the puff would be i provide data any higher than 10 meters. This 1s 2
mixed to the ground maybe more, but models won't be : '::tLre of a balloon release where the ballocn fhas

© able to account for that. But I just want yout i long instrument train here with an instrument

{  dwell on the fact that there is limited wind € packaca below it. Rvieﬁse" at widely separated

coverage over a large volume and extent of these points, Bismarck and Glasgow, Montana 1s é.. we'we
puffs here. If you go to 12 layers, it's much got. Once every 12 hours it goes up in the

‘nukoveu Generally speaking, the winds vary less atmosphere and in one 1n in tl

T with Deight as vou go up, but still T think we have N weather data, you wait 1

SRR

e oo e

.. Dpetter ccve:age in this depiction of the 12 layers, 1 - again. So we've got large gaps in [iX€ and spate

. 55 we decided to pursue this 12-layer model in the 12 for this vertical data gathering for meterroiol

T model we did after making this decision. 3 This is what has been used for the 180 1o 15

o3 Now, the selection of the MMS database; .+ data.

i thet is, meteorological model group 5 with four 2 The other nontraditional data ssis

¢ dimensional data assimilation. EPA in the Tth 1¢  available to the Rap:id uoaate Cye

" modeling conference, whlch is & public hearing for 1" improve upon this greatly.

i the proposed changes to the guideline, has 13 new types of data; aircraft ascending and gescending
i recommended that forecast products from the National 19 neteorology measurements. Airlines have peer

o0 Weather Services, such as the Rapid Update Cycle, 20 cooperating with the National Weather fervice IC

10 which many of you have probably never heard of, what 21 have weather transponders on their tlanes. IU Ul

22 1 am going te refer to as the RUC, R-U-C. This is & you're taki and

21 enccuraged by the PR and when you see some of the 22 plane 1s ascen

Ii progucts from it, I othink vou'll understand why. 2+ ceooperating

=z This model used to have data only every J: sending :h;: I

20 2l

. . and down to help thoss I

. : The most imporiant lier

: : second one, the mext generatiln radar,

: vea y E into 1n @ minute, gives you winls In & 2

© as the modeling archive -- as the model evaluation I space around Bismarck and ciher stations in the

f study. So those results are now subject to ¢ United States. And, finzlly, believe it or not, if

evaluation, the same evaluation North Dakota did T there's & cloud moving out there, a satelille 1S

© It turns out that the Rapid Update Cycle model is t lcoking at it and getiing @ wind from it

% one of the most advanced weather-data gathering E This 1s a picture cof a NEXRAD instalilatien

10 enalysis systems available in the world, not Z0 There 1s one at the Eismarck alrport. The 4ome 1S
.. available before so I can understand why Nerth 2. up here. It's upon stilts be:a;se 1T has Lo look
}f Dakota may not have stumbled upon this before now. e ut at @ sheived ang.e and has to get above the

: The weather data is updated every hour and 23 local terrain. The cne &t Bismarck alrport was
Z: the National Weather Service produces short-ran 14 installed in 1997, %o, coviou dara from 1950 to
11 forecasts after only 12 houzsf It's vor;trnf:wgfve : ;2;:G‘ée: ;:*1:;h:“A:vi*v~‘:fjs‘ji’uf»?"igt B
- ery intens ' .2 L¥d4, dig not Ilpciude 1t 1U08 NoU evaliiarie Lo the
£ almest noi—;astzng. It has & mixture of traditicnal 2t gereral public, anyway, fut it's availabie to ine

N sources cf data and new sources of data. The .7 Naticnal Weather Service. Tnese are the :0Caticons
}E traditlonal sources are surface stations every hour 2z in the United States fcr these NEXFAD redars. We
~¥  at alrports and balloon soundings every 12 hours. ~%  see Bismarck here. I think Minct 13 up here.
E? Here's an example of a surface station at an ¢l There's data coverage, ana these c;r:lés represent
f: a;rport. For example, 1t's only about 10 meters 21 the extent of coverage basically and where Ehexe‘s
'2 high, 33 feet, has an atmometer and a cup showing 27 holes in the data, tners's not observations, but, ¢f
- the wind speed and a wind vane. Obviously, even 23 course, this meteorological assimilation system will
& though it's - these locations are widely 2+ take diverse data and o the best 1T can with it
25 distributed in space, there's more of these than 25 But, fortunately, since most of our emission sources

EMINETH & ASSOCIATES ' (701) 255-3513 Page 419 to Page 422
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©  are fairly close to Bismarck, data coverage is ! better depicted because it can pred
7 fairly adequate there. 7 of with -- observations of how the
: Here's an example of an actual depiction cf 3 predictions of how they were going te go by, Ang it
winds from the NEXRAD radar. You can get this on . has better near surface wind results due to bette:
:  the Internet. And what is this futuristic looking ¢ surface characterization. It has & soil/vegetaticn
¢ thing? Well, let's say the winds are from the ¢ model. It knows the snow and ice cover at all
" south/southeast. The qgreen indicates that the winds " times. The version 2 model that is used, that I
*  are going toward the instrument here. The red ¢ used in this year 2000 database, was fully
% indicates they're going awey. And you have a % implemented during the year 188%, so the year (<
2 depiction of the radic speed of the winds in terms 10 is really the first available full vear. The datz
. f color coding available. And this 15 updated I0 0 is analyzed at 40 levels in the ve::;cal,
12 every 10 seconds, every hour, and 1t ocCuples & 12 coverage of the vertical, and 40 kilc
13 volume going all the way out here. So this is 13 horizontal. They are updated ever
s continucusly avallable to the National Weather ©¢ analyses of the observed winds, but the
11 Service since 1957. And, of course, it alsoc looks 12 saved by the Natlonal Weather Serv -
©¢  at clouds and rains, and so on, but it has a clear i€ Weather Service is not in the bus:
©7  air mode where it can do winds. Never available .7 pollution forecasting or analys:
it before 1% private company called Software
oz Clou* drifts, the cloud moving, the 1% Environmental Services Company, SSES g
2L satellite will figure out from the drift veloczt\ 2o nooport satellite recelver to caplur
2. what the winds are, so if you see a lonely cloud in Z. these analyses hoping that someone wiil
27 the sky, just feel happy that the National Weather I want todoa Lalpu;- Tun,
23 Service is watching that cloud and getting the win o3 So what did we do?
24 from it, improving its forecast for you. So these 2% gave us -- they worked out
It alrcraft going up ang down, the NEXRAD radar, and 2D the year 2000 a 40-kilometer ¢rid of RUI catg,
424 ile
. the clouds drifting in the sky, believe it or not, . berause now we're taking -- this RUC data 15 &.:
¢ those observations are going into this National 2 that NEXRAD ragar and tée cloud drift winds and the
3+ Weather Service RUC model. They're automatically > aircraft goings and comings that never have been
f gethered and quality assured. i available before, and they put this intc a 40-by-40
: The previous one-hour forecast for the new > kliometer grid. But that's net all. They use a
f hgur are used if there's a data-poor region, so £ model to go to even finer resclution :a‘Aéz the
; there might be data-poor regions. There's less of B dvanced Reglonal Prediction System, or ARPS, and
£ those than there are, obvicusly, without these, but ¢ then there's another acronyw, Data Assimilation
? it ;akes advantage of, again, the prognostic model ¢ System or ADAS, and veu can get burled in these
'f moving front§ along into data-pocr regions that can .0 acronyms, but ARPS is used in specialized Mesoscale
quess or estimate, initialize the winds for these Il predictions, especielly in Cklanoma for tornadoes,
data-poor regionms. 22 Rnd I wish I could show you & simulation, but this
The forecast and data analysis model i3 1s just a simulation of :inflow to tornadic winds,
: accounts for land, water, mountain circulations, 14 and this is a very specialized model and if you
fi lake‘anq sea breezes, snow cover, vegetation, very 15 could see the simulation, vou'a see all sorts of
ot et roten et e naime oo e[ o, R s o T T s v e o
iz relative to models it's had inyghg ¢ L:$ ) - df:d‘ife UG Dy $3E §Vv' .Sc .ng ake the arc"vva
3 nodel past, that 1t BUC data to initialize the winds to & 40-kilometer
3 there's better terrain definition, better analysis 1% resolution. They take surface observations and fine
:? of small-scale texture variations, and it uses, by zv  terrain down to 10 kilecmeters to derive wind datea
2 the way, the Mesoscale model version 5 for its 21 and 10 kilometer intervals for the MM5 data format,
2. analysis and forecast. It's embedded within the RUC |22  and they gave us this date set, 73 cells in
_ model. 23 east/west, 5t cells north/scuth, and this 1s, by the
ff Wind analyses are better than previous 24 vway, the surface stations used in that final step.
<t models, as I mentioned. The frontal zones are i This is our grid that we used for running
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. Calpuffs, certainly every 10 kilometers. The 10 ©  through. Now I'mup to 3 o'clock. This
. kilometers, that means at every one of these ©  visualization software is available with the data
*  intersections there is every hour & vertical 3 set. And whar I'm going -- I'll sort of ge throus:
sounding of MET data. Just blows away anything thet ! this and when I see -- here's an example ¢f @
* you could get from the 1890-1994 data, because in : cssibi
£ 199¢ you have one point here in the verticel and one £ 1
" point up here once every 12 hours. Herse you've got " by the way, the height ¢f this wind field 1s near
¢ it every hour at all these points. ¢ the surface.
¢ MR. SCHAINDT: Mr. Painme, I was just : I'm Qoing T0 Go now througn ~- nere 1§
"o wondering, how long is your presentatlon going to go 10 Bo'clock on the first of two days. We have here
oL yet? 11 another circulation that would be impossible tooses
i ME. PRINE: Sorry. Another hali-heur at 10 without surface stations lecated ¢lose encugh st oyou
©: most. Should we take a break? “3 could qet the circulation in this fine detal., &0
- ME. SCHRINDT: Yeah, I think we probably ¢ this would be impossible to see with datz sels o
.I shoula. 11 vintage 1990 to 1994 because the detalle: winds it
£ IR, PAINE: So I'll leave this up here for "6 the scale we're seeing would not be rescivadbie Dy
.7 contemplation. ©T the surface stations. Here is another circulstics
i {2 recess was taken from 4:00 p.;m. to 4:10 1% This is now moving down south, this ceunter-
DR 1% clockwise circulation here. It's a low pressure
- ME. SCHWINDT: Okay. Thank you. Let's 20 area. Now, we're at noon of the Sthoof March, 0T
-- I1 0 We see now thal the situation IS §£l1ing up in tRe
e : 22 afrernoon of the 5th where the winas are going it
I% points are every 10 kilometers, each of these K
o2 nterseccicns.  So the Calmet analysis is 12 layers i
Ii 0 in the vertical, &z I mentioned before, I kilometers :
4zt 33
N i the horizontal, which means we enhance the . counterclockwise
. terrain in addition to the RUC and the ARPS terrain K Now, I'm goinc throcuch the rest of the day
*  resoluticn. The surface and upper alr data derived S onothe Sthoof March, and we're sesing now that the
{ from the M5 analysis was used 1n Calmet to make it S Wlngs 0 U v iy frcmothe east/
I run with these cate sets, > southeast and the plumes, simuiéted pliumes from the
¢ knd now I'm golng to show you one two-day € scurces would be evectec towards the Nerth
© episcde, and I shouldn't call it an episode. It's ) Now I'm going to the end of the Sthoof March,
: n event where there was an actual simulated plume : :
“  transport toward the North Unit, but I want to show E
-l ha f the winds. And non- L
I ) not be able to appreciate how ll
. ut I'm going to show you. The 2z
: nave our modeling grade and we i
o the Class I areas; Teddy i
= 21t here, Elkhorn, just one little s
Z¢ point here, North Unit here, Lostwood, Medicine Lake it
.7 ang Fort Peck. And the -- and the terrain is sort . Iy hou cli 5
-t of shown by these colors here. The wind streamlines 1t system here -- I'm geing to go Lack cne hour
-3 are shown down by these long lines with arrows, 2% Notice how this moves, this circulation moves
oo indicating that the winds are generally from the Z5 abruptly north and keeps moving north, very wound-up
2l south at the start of this simulation, which the 21 circulation here, and it's going to -- we're going
to time up here is March 5th at midnight. The winds 2 tc see & plume simulation later on. But you can ses
are ¢cing uL to the rortheast corner of this, 2> that this now shifts, this circulation shifts now te
.= towards the northeast, end I'm golng tc go one hour 2t the east of the Class I arees and the winds are row
-1zt e time showing an evolution of a system moving ¢> reversing direction sudgenly and going from the
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© morthwest. This circulation is now moving rapidly . contaminate the forecast
o to the so theas This is the type of . It's just impossible, an impossible goal to
T characterization of winds you can get from this RUC 1 have a model paired in time and space work oul,
analysis. That would be much more detailed than vou s especially at far, far distances. This is what yeu
: could ever get before. That's the end of that two- *  get, a gunshot, & scatter shot, & buckshot like Kirk
¢ day simulation. ' f  was showing. You've got the highest -- this is
. What I did was, I redid the evaluation with © prediction on the Y axis, observed on the X axis
: this new meteorological data, same observations, ¢ Even though you have a number of predicted and
s iously, same emissions, just a different way to ¢ observed points within the facter of 2 zone, this
- rup the model, and I believe the results look better |il  factor is an overprediction of I. This middle line
. then with the previcus rin. Of course, adding the 1 is a perfect model. This is an undergrediction by &
.. regional background I see at Dunn Center 3-hour. e 1. factor of 2 on the right. We have a considerabis
% rnac predictions before that were closer to 1.0 times 13 nunber of points that are high -- the predicticns
. the observed. Now we're very close, especially at »4 are high and these observations are zerc, and vice
1 the high predictions, t¢ an unbiased model. The 2¢- 11 versa, the observatlons are h‘ck and tne predicriins
% nour, we are somewhat closer to the one-to-one lineg, "¢ are nearly zero, So the goal of & model thal can
©T put still slightly conservative so the model 1s 1" predict reliably in time and space I believe ls
"¢ still protective ¢f air quality, which is ¢ unachievable and, therefore, the reliance upon suih
1% enccuraging, et tne 100-kllometer distance range 14z technique to assess whether you can cancel out @
= 3 I0 baseline and & current prediction 1§ unattairable
= are -- 2. and cannot be relied upon 1n any policy gecision
o stiil - from & technical point of view, even with this date
o And the -- 2> base
o erages before ol I'd like to look at & comparison of the way
o Now, 2t L Dakota and EPA would run the vear 2000 with
434
- © their eight-layer model, no M5 data, versus the ¥MI
, _ data to show why is the model predicting lows:r with
: * the MM data for this event and other events. JSams
. i event as we Just saw with the streamlines the second
: I day. And this is a visuaiization tool called
E ¢ Caldesk, and Caldesk will show you the winds on the
D y T - Calpuff grid at varlous heights. Thls helght was at
¢ neglection of wind shear, but this data set is ¢ 375 peters. The length of ihe arrow at each grid
¥ encouraging in that 1t's showing e better evaluation % polnt is proporticnsl to the spesd. O coursé, it
10 result, but still L‘::e::;vo of air quality. 20 points in the direction of the wind. These
- However, now here's a fellow-up to what 11 statioms, these triangles show you the surface
ZZ Kirk Winges was saying. With this best possible .l stations, and these blue circles show you where the
12 metecrological date can Calpuff now perform well on 11 upper air stations are so that you can‘see that the
-4 g paired 1n time and space basls, and the answer is L% coverage 1S quite sparse 1n the upper regions
.% ne, i% cannot, and I think that other researchers i But I'm going to show youA:- I'm é oing to
it have found that 1t's en impessible goal, because 1t go threugh & simulation where the fime 1S NOW
lj turbulent eddies or little puffs of wind that cannot u initialized to midnight on the 3zd -- I mean, on the
- be measured or even modeled because it would just be 18 tth of March here, and we're golng to see sort of
jf too much of 2 task, cause slight plume trajectery 1% translucent puffs emitting from this source. It can
> Q?VLa::ons clqse to the scurce that forever after 20 show you how puffs actually evolve inside the model.
Il alter the trajectory of a plume, make good model I, And I'm clicking one hour at a time. I'mat 3
" performance paired i time and space an lmpessibie I o'clock in the morning now. The puffs are making a
. gozl, like it's impossible to make & weather 2% beeline toward the North Unit here from one of these
Zj E?ffcast Qut 10 tws weeks be ecause butterfly z4  modeled sources, and we can see that they are now
> flapping its wings In Peking will eventually 25 starting to impact the North Unit at 8 o'clock 1n
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